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SECOND 
TERMINAL 

SECOND 
BASE STATION 

Provided are a mobile network control apparatus and energy 
saving method. The mobile network control apparatus for 
may calculate a first amount of total consumed power con 
Sumed by m base stations to provide a first cell as a coverage 
range, and a second amount of total consumed power con 
Sumed by n base stations to provide a second cell including 
the first cell as a coverage range. The mobile network control 
apparatus may save energy by initiating an operation of the n 
base stations on a high power mode, and by Suspending an 
operation of a remaining base station excluding the n base 
stations if the first amount of total consumed power is greater 
than the second amount of total consumed power. 
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MOBILE NETWORK CONTROL APPARATUS 
AND ENERGY SAVING METHOD 

CROSS-REFERENCE TO RELATED 
APPLICATION(S) 

0001. This application claims the benefit under 35 U.S.C. 
S119(a) of Korean Patent Application No. 10-2010-0131918, 
filed on Dec. 21, 2010, in the Korean Intellectual Property 
Office, the entire disclosure of which is incorporated herein 
by reference for all purposes. 

BACKGROUND 

0002 1. Field 
0003. The following description relates to a mobile net 
work control apparatus and method that may save energy by 
controlling an operation mode or operation of a base station 
based on an amount of consumed power. 
0004 2. Description of Related Art 
0005. A mobile network control apparatus may control a 
plurality of cells within a service area by initiating an opera 
tion of a plurality of base stations. Terminals located within 
the service area may access a base station to use a service. 
0006 For example, the mobile network control apparatus 
may initiate the operation of the plurality of the base stations, 
and accordingly may unnecessarily waste energy by main 
taining the initiated operation. For example, a base station 
that has a cell in which a terminal is not located may not need 
to be operated, however, conventional mobile network con 
trol apparatuses may initiate the operation of the base station 
because the base station is included in the service area of the 
plurality of base stations. 

SUMMARY 

0007. In one general aspect, there is provided a mobile 
network control apparatus for energy efficiency, the apparatus 
including a calculating unit to calculate a first amount of total 
consumed power consumed by m base stations that have a 
first cell as a coverage area, and to calculate a second amount 
of total consumed power consumed by n base stations that 
have a second cell including the first cell as a coverage area, 
and a processor to initiate an operation of the n base stations 
on a high power mode, and to Suspend an operation of the 
remaining base stations excluding the n base stations, in 
response to the first amount of total consumed power being 
greater than the second amount of total consumed power. 
0008. The calculating unit may be further configured to 
calculate a first result value by multiplying an amount of 
consumed power that is used for data transmission per unit 
time in the remaining base stations of which operation is 
Suspended, and an average traffic demand per unit time in 
terminals located in the first cell, and adding the multiplied 
result to a base power amount used for initiating an operation 
of the remaining base stations, and is further configured to 
calculate a second result value by multiplying an amount of 
consumed power that is used for data transmission per unit 
time in the n base stations of which operation is initiated, and 
an average traffic demand per unit time in the terminals 
located in the first cell, in response to a number of the termi 
nals located in the first cell being greater than apredetermined 
number, and the processor may initiate an operation of the 
remaining base stations on a low power mode, in response to 
the first result value being less than the second result value. 
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0009. The apparatus may further comprise a controller to 
determine one or more of the m base stations as the n base 
stations, wherein the calculating unit calculates the second 
amount of total consumed power by adding the amounts of 
consumed power that are used when the determined in base 
stations operate on the high power mode. 
0010. The calculating unit may calculate the second 
amount of total consumed power based on a consumed power 
amount that is used for data transmission per unit time in the 
in base stations under the high power mode, and based on an 
average traffic demand per unit time in terminals that are 
located in the second cell. 

0011. The calculating unit may calculate the first amount 
of total consumed power by adding the amounts of consumed 
power that are used when them base stations operate on a low 
power mode. 
0012. The calculating unit may calculate the first amount 
of total consumed power based on an amount of consumed 
power that is used for data transmission per unit time in them 
base stations under the low power mode, and based on an 
average traffic demand per unit time in terminals that are 
located in the first cell. 

0013 The apparatus may further comprise a location man 
ager to manage locations of them base stations and then base 
stations, and to manage locations of terminals that are 
received from the m base stations or the n bases stations and 
that are associated with the first cell or the second cell. 

0014. The apparatus may further comprise a controller to 
determine the n base stations based on the locations of them 
base stations, and based on locations of terminals within the 
coverage area of them base stations. 
0015. In one general aspect, there is provided a mobile 
network control method for energy efficiency, the method 
including calculating a first amount of total consumed power 
consumed by m base stations that have a first cell as a cover 
age area, calculating a second amount of total consumed 
power consumed by n base stations that have a second cell 
including the first cell as a coverage area, and initiating an 
operation of the n base stations on a high power mode, and 
Suspending an operation of the remaining base stations 
excluding the n base stations, in response to the first amount 
of total consumed power being greater than the second 
amount of total consumed power. 
0016. The method may further comprise, in response to a 
number of terminals located in the first cell being greater than 
a predetermined number, calculating a first result value by 
multiplying an amount of consumed power that is used for 
data transmission per unit time in the remaining base stations 
of which operation is Suspended, and an average traffic 
demand per unit time in the terminals located in the first cell, 
and adding the multiplied result to a base power amount used 
for initiating an operation of the remaining base stations, 
calculating a second result value by multiplying an amount of 
consumed power that is used for data transmission per unit 
time in the n base stations of which operation is initiated, and 
an average traffic demand per unit time in the terminals 
located in the first cell, and initiating an operation of the 
remaining base stations on a low power mode, in response to 
the first result value being less than the second result value. 
0017. The calculating of the second amount of total con 
Sumed power may be based on an amount of consumed power 
that is used for data transmission per unit time in the n base 



US 2012/O157002 A1 

stations under the high power mode, and based on an average 
traffic demand per unit time interminals that are located in the 
second cell. 
0018. The calculating of the first amount of total con 
Sumed power may be based on an amount of consumed power 
that is used for data transmission per unit time in them base 
stations under the low power mode, and based on an average 
traffic demand per unit time interminals that are located in the 
first cell. 
0019. The method may further comprise managing loca 
tions of the m base stations and the n base stations, and 
managing locations of terminals that are received from them 
base stations or the n bases stations that are associated with 
the first cell or the second cell. 
0020. The method may further comprise determining then 
base stations based on the locations of them base stations, and 
based on locations of terminals within the coverage area of 
the m base stations. 
0021. In another aspect, there is provided a mobile appa 
ratus for power saving in a wireless communication environ 
ment, the apparatus including a calculating unit to calculate a 
first amount of power consumed by m base stations that 
operate in a lower power mode to provide a service area, and 
to calculate a second amount of power consumed by n base 
stations that operate in a higher power mode to provide the 
service area, wherein n is less than m, and a processor to 
activate then base stations and to Suspend the operation of the 
m base stations, in response to the second amount of power 
consumed being less than the first amount of power being 
consumed. 
0022. One or more of the m base stations may also be 
included in the n base stations. 
0023 The calculating unit may be further configured to 
calculate a third amount of power consumed by the n base 
stations after the m base stations have been Suspended, and 
the calculating unit may be configured to calculate a fourth 
amount of power consumed by the n base stations and one or 
more of the Suspended m base stations operating in the lower 
power mode. 
0024. If the fourth amount of power is less than the third 
amount of power, the processor may be further configured to 
activate the one or more Suspended base stations to the lower 
power operating mode. 
0025. The mobile apparatus may further comprise a con 

troller to verify the locations of the m base stations and the 
terminals served by them base stations, and to determine the 
in base stations based on the locations of the m base stations 
and the terminals served by them base stations. 
0026. Other features and aspects may be apparent from the 
following detailed description, the drawings, and the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0027 FIG. 1 is a diagram illustrating an example of a 
network that includes a mobile network control apparatus for 
energy efficiency. 
0028 FIG. 2 is diagram illustrating an example of a 
mobile network control apparatus for energy efficiency. 
0029 FIG. 3 is a diagram illustrating an example of a 
process for controlling a base station in association with a 
coverage range. 
0030 FIG. 4 is a diagram illustrating an example of a 
process for controlling a base station. 
0031 FIG. 5 is a flowchart illustrating an example of a 
mobile network control method for energy efficiency. 
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0032. Throughout the drawings and the detailed descrip 
tion, unless otherwise described, the same drawing reference 
numerals will be understood to refer to the same elements, 
features, and structures. The relative size and depiction of 
these elements may be exaggerated for clarity, illustration, 
and convenience. 

DETAILED DESCRIPTION 

0033. The following description is provided to assist the 
readeringaining a comprehensive understanding of the meth 
ods, apparatuses, and/or systems described herein. Accord 
ingly, various changes, modifications, and equivalents of the 
methods, apparatuses, and/or systems described herein may 
be suggested to those of ordinary skill in the art. Also, descrip 
tions of well-known functions and constructions may be 
omitted for increased clarity and conciseness. 
0034 FIG. 1 illustrates an example of a network that 
includes a mobile network control apparatus for energy effi 
ciency. 
0035 Referring to FIG. 1, the network includes a terminal 
101, a base station 103, and a mobile network control appa 
ratus 105. The mobile network control apparatus 105 may be 
or may be included in a terminal Such as a mobile terminal, a 
server, a computer, and the like. 
0036. The terminal 101 may include a plurality of termi 
nals. The terminal 101 may access a base station that is 
located within a relatively short distance from among a plu 
rality of base stations in order to use a service. For example, 
the terminal 101 may obtain a location of the terminal 101 
using a Global Positioning System (GPS) module. In 
response to the terminal 101 accessing the base station, the 
obtained location of the terminal 101 may be transmitted to 
the base station to be accessed. 
0037. The base station 103 may include a plurality of base 
stations, and may transfer the location of the terminal 101 that 
is received from the terminal 101 to the mobile network 
control apparatus 105 for energy efficiency. 
0038. The operation of the base station 103 may be initi 
ated or suspended based on a control of the mobile network 
control apparatus 105 for energy efficiency. As described 
herein, initiating the operation of a base station corresponds 
to activating the base station or otherwise waking the base 
station up so that the base station may provide a service. For 
example, if the operation is initiated, the base station 103 may 
operate on a low power mode that includes a first transmission 
power to cover a first cell, or on a high power mode that 
includes a second transmission power to cover a second cell, 
based on the control of the mobile network control apparatus 
105 for energy efficiency. In this example, the second cell 
coverage area is greater than the first cell coverage area. 
0039. As described herein, if a base station is operating in 
a higher power mode, the base station may provide a cell 
coverage that is greater in area than if the base station were 
operating in the lower power mode. Accordingly, n base sta 
tions acting in a higher power mode may provide a coverage 
area that is greater than a coverage area provided by m base 
stations acting in a lower power mode, even if the n base 
stations are less in number than the m base stations. 
0040. The mobile network control apparatus 105 for 
energy efficiency may initiate or Suspend an operation of the 
base station 103. For example, the mobile network control 
apparatus 105 for energy efficiency may control the base 
station 103 to operate on the low power mode or on the high 
power mode. 
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0041 As an example, in order to cover a service area, the 
mobile network control apparatus 105 for energy efficiency 
may compare a first amount of total consumed power used 
while m base stations operate on the low power mode, and a 
second amount of total consumed power used while n base 
stations operate on the high power mode. In this example, the 
mobile network control apparatus 105 may control an opera 
tion of the n base stations to be initiated on the high power 
mode, in response to the first amount of total consumed power 
being greater than the second amount of total consumed 
power. For example, m and n may be natural numbers. In this 
example, the mobile network control apparatus 105 for 
energy efficiency may control an operation of a remaining 
base station, excluding the n base stations, such that the 
remaining base stations are Suspended. 
0042. The mobile network control apparatus 105 for 
energy efficiency may manage a location with respect to the 
base station 103, and/or a location of the terminal 101 trans 
ferred from the base stations 103 in association with the first 
cell or the second cell. Thus, the mobile network control 
apparatus 105 for energy efficiency may determine n base 
stations to operate on the high power mode from among them 
base stations, based on locations with respect to the m base 
stations, and based on locations of terminals that are within a 
coverage of them base stations. 
0043. In a case where an amount of total consumed power 
with respect to the base stations is reduced when operations of 
Some remaining Suspended base stations, covering a cell 
where terminals greater than a predetermined number are 
located, are switched to be initiated in a low power mode, the 
mobile network control apparatus 105 for energy efficiency 
may control the operations of some remaining base stations to 
be initiated in the low power mode, in a state that the n base 
stations are maintained in the high power mode. 
0044 As described in various examples, the mobile net 
work control apparatus 105 for energy efficiency may save 
energy with respect to a mobile network operation, by con 
trolling an operation mode or an operation of a base station, 
based on an amount of consumed power. For example, instead 
of allowing all base stations in a coverage area to operate in a 
high power mode for providing a service, the mobile network 
control apparatus 105 may control one or more of the bases 
stations to operate in a low power mode, or may suspend one 
or more base stations from acting in either the low power 
mode or the high power mode, thus conserving energy. 
0045 FIG. 2 illustrates an example of a mobile network 
control apparatus for energy efficiency. 
0046 Referring to FIG. 2, mobile network control appa 
ratus 105 for energy efficiency includes a calculating unit 
201, a processor 203, a controller 205, a location manager 
207, and a database 209. 
0047. The calculating unit 201 may calculate a first 
amount of total consumed power with respect to m base 
stations that have a first cell as a coverage range. The calcu 
lating unit 201 may calculate a second amount of total con 
Sumed power with respect to n base stations that have a 
second cell including the first cell as a coverage range. 
0048. A service area in which a service is available, may 
be set to include m first cells that them base stations cover, or 
in second cells that the n base stations cover. If a range of an 
area associated with the second cell is greater than a range of 
an area associated with the first cell, the service area may be 
set to include n second cells, less than m first cells. 

Jun. 21, 2012 

0049. The calculating unit 201 may calculate the first 
amount of total consumed power by adding amounts of con 
Sumed power that are used while them base stations operate 
on a low power mode, and may calculate the second amount 
of total consumed power by adding amounts of consumed 
power that are used while then base stations operate on a high 
power mode. 
0050 For example, the calculating unit 201 may calculate 
the first amount of total consumed power P , based on a 
consumed power amount P' that is used for data transmis 
sion per unit time in them base stations under the low power 
mode, and based on an average traffic demand D, per unit 
time in the terminals that are located in the first cell, which 
may be expressed by Equation 1. 

0051. In Equation 1 m indicates a number of base stations 
that may operate on a low power mode, P, indicates a base 
power amount that is used to initiate an operation of the base 
station, N, indicates a number of terminals, and P' corre 
sponds to P/R. In this example, P, indicates a first 
amount of transmission power under low power mode and R. 
indicates an amount of data that is to be transmitted per unit 
time, for example, bits per second (bps). 
0.052 For example, it may be assumed that the average 

traffic demand D, per unit time may be the same in all termi 
nals, and the base power amount P may be the same in all 
base stations. 
0053. The calculating unit 201 may calculate the second 
amount of total consumed power P, 2, based on an amount 
of consumed power P', that is used for data transmission 
per unit time, in the n base stations under the high power 
mode, and based on an average traffic demand D, per unit 
time in the terminals that are located in the second cell, which 
may be expressed by Equation 2. 

Equation 1 

base 

P =n*(Ptext missing or illeg 
ible when filed)P, "D.N.) 

0054. In Equation 2, n indicates a number of base stations 
that may operate on a high power mode, Pindicates a base 
power amount that is used to initiate an operation of the base 
station, N, indicates a number of terminals, and P', corre 
sponds to Pe?R. In this example, P, indicates a second 
amount of transmission power that is greater than the first 
amount of transmission power, under high power mode, and 
Rindicates an amount of data that is to be transmitted per unit 
time. 
0055. The processor 203 may initiate an operation of then 
base stations on a high power mode, and may suspend an 
operation of a remaining base station, excluding the n base 
stations, in response to the first amount of total consumed 
power being greater than the second amount total consumed 
power. 
0056. The calculating unit 201 may recalculate a total 
amount of consumed power with respect to a base station, in 
response to the Suspended operation of the remaining base 
stations being initiated, and provide the recalculated amount 
of total consumed power to the processor 203. The calculating 
unit 201 may also calculate what the total amount of con 
Sumed power would if one or more Suspended base stations 
were switched back to low power mode, in a state that at least 
base stations is operating on a high power mode. 
0057. If the total amount of power consumed will be 
reduced by Switching one or more of the previously Sus 
pended base stations to a low power mode, the processor 203 

Equation 2 
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may control one or more of the previously Suspended base 
stations to Switch from a suspended State to an active state in 
which the base station operates in low power mode. 
0058 For example, the calculating unit 201 may recalcu 
late a first result value by adding a value obtained by multi 
plying an amount of consumed power used for data transmis 
sion per unit time in the remaining base stations of which 
operation has been Suspended and an average traffic demand 
per unit time in terminals located in the first cell, and a base 
power amount used for initiating an operation of the remain 
ing base station. The calculating unit 201 may recalculate a 
second result value by multiplying an amount of consumed 
power used for data transmission per unit time in the n base 
stations of which operation is initiated, and an average traffic 
demand per unit time in the terminals located in the first cell. 
In this example, the processor 203 may initiate an operation 
of the remaining base station, on a low power mode, if the first 
result value is less than the second result value. An example 
with respect to the above description is further described with 
reference to FIG. 4. 
0059. The controller 205 may determine one or more base 
stations from among them base stations as the n base stations 
to be operated on a high power mode. The controller 250 may 
Verify locations with respect to them base stations, and loca 
tions ofterminals within coverage associated with them base 
stations, and may determine the n base stations, based on the 
locations of them base stations and based on the locations of 
the terminals, with reference to the database 209. 
0060. The location manager 207 may manage locations 
with respect to them base stations and then base stations, and 
may manage locations of terminals that are received from the 
m base stations or the n base stations in association with the 
first cell or the second cell. The location manager 207 may 
record the locations with respect to them base stations and the 
in base stations, and the locations of the terminals within the 
coverage associated with the base station, in the database 209. 
For example, the location manager 207 may manage loca 
tions of terminals in association with the remaining base 
station of which operation is Suspended, excluding the n base 
stations from the m base stations, as well as locations with 
respect to the n base stations of which operation may be 
initiated on a high power mode. 
0061 The database 209 may store the locations with 
respect to them base stations and the n base stations, and the 
locations of the terminals that are within the coverage area 
associated with the base stations. The database 209 may also 
store an amount of consumed power that is used for data 
transmission by the base station per unit time for each mode, 
for example, low power mode and high power mode, and an 
average traffic demand per unit time in the terminal. 
0062 FIG. 3 illustrates an example of a process for con 

trolling a base station in association with a coverage range. 
0063 Referring to FIG. 3, the mobile network control 
apparatus for energy efficiency may initiate or Suspend an 
operation with respect to each of a plurality of base stations. 
For example, if the operation of the base stations is initiated, 
the mobile network control apparatus for energy efficiency 
may operate the base stations on a low power mode to gen 
erate a first cell as a range of coverage, or may operate the base 
stations on a high power mode to generate a second cell as a 
range of coverage. 
0064. For example, the mobile network control apparatus 
for energy efficiency may initiate the operation of a first base 
station 301 and a second base station 303 on a low power 
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mode to generate a first cell # 1301a of the first base station 
301, and a first cell #2303a of the second base station 303. 
As another example, the apparatus may operate the first base 
station 301 and the second base station 303 on a high power 
mode to generate a second cell #1 301b of the first base 
station 301, and a second cell #2 303b of the second base 
Station 303b. 
0065. The mobile network control apparatus for energy 
efficiency may control a base station based on total consumed 
power amounts with respect to a plurality of base stations. For 
example, in order to cover the service area 305, the mobile 
network control apparatus for energy efficiency may compare 
a first amount of total consumed power used while a plurality 
of base stations operate on a low power mode, and a second 
amount of total consumed power used while both the first 
base station 301 and the second base station 303 operate on a 
high power mode while the remaining base stations are Sus 
pended or are not consuming power. 
0066. The apparatus may control an operation of the two 
of the first base station 301 and the second base station 303, to 
be on a high power mode if the first amount of total consumed 
power is greater than the second amount of total consumed 
power. In this example, the mobile network control apparatus 
for energy efficiency may save energy by Suspending the 
operation of the remaining base stations accept for the first 
base station 301 and the second base station 303. 
0067 FIG. 4 illustrates an example of a process for con 
trolling a base station. 
0068 Referring to FIG. 4, the mobile network control 
apparatus for energy efficiency may recalculate a total 
amount of consumed power with respect to a base station, at 
a point in time at which a suspended operation of the base 
stations has been initiated, in a state that at least base stations 
is operating on a high power mode. For example, the appara 
tus may control one or more base stations to Switch from a 
Suspended operation State to a low power mode, if the total 
amount of consumed power with respect to the base stations 
will be reduced by switching the one or more base stations. 
0069. For example, the apparatus may calculate the total 
amount of power consumed after Suspending one or more 
base stations, in a state that at least base stations is operating 
on a high power mode. The apparatus may calculate the total 
amount of power that will be consumed if one or more Sus 
pended base stations were initiated (i.e. switched to a low 
power mode). If the total amount of power consumed will be 
reduced by initiating one or more of the previously suspended 
base stations to a low power mode, the apparatus may control 
the previously suspended base station to Switch from a Sus 
pended State to a state in which the base station operates in 
low power mode. 
0070 For example, the mobile network control apparatus 
for energy efficiency may calculate a third amount of total 
consumed power in a state that an operation of the first base 
station 301 is on a high power mode, and the remaining base 
stations excluding the first base station 301 are suspended. In 
this example, the remaining base stations are a plurality of 
base stations associated with a second cell #1 301b, corre 
sponding to a range of a coverage with respect to the first base 
station 301. The apparatus may calculate a fourth amount of 
total consumed power in a state that an initiated operation of 
the first base station 301 is maintained on a high power mode, 
and an operation of a previously suspended base station Such 
as the third base station 401, among the base stations of which 
operation is Suspended, is initiated on a low power mode. In 
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this example, the mobile network control apparatus for 
energy efficiency may determine to initiate the operation of 
the third base station 401, from among the base stations of 
which operation is Suspended, using a number of terminals 
located in a coverage range with respect to the base stations. 
0071. For example, the apparatus may calculate the third 
amount of total consumed power Ptext missing or 
illegible when filed and the fourth amount of total con 
Sumed power Pa., based on an average traffic demand per 
unit time in a first terminal 403-1 through a fifth terminal 
403-5, which may be expressed by Equation 3 and Equation 
4. 

Potal = (Phase + Phigh : D, 3:5) Equation 3 

= (Phase + Phi, 8 D, 3: 1) + (P 8 D, 3:4) 

Pota4 = (Phase + Phil, 8 Dn: 1) + (Phase + P., 8 D, 3:4) Equation 4 

0072 The mobile network control apparatus for energy 
efficiency may compare the third amount of total consumed 
power and the fourth amount of total consumed power, and 
may initiate an operation of the third base station 401 on a low 
power mode, in response to the fourth total consumed power 
amount being less than the third total consumed power 
amount. 

0073. Because the consumed power amount P+ 
P", *D, 1 of the first base station with respect to the first 
terminal 403-1 may be the same, the mobile network control 
apparatus for energy efficiency may compare a first result 
value P+P*D*4 that is obtained by adding a value 
obtained by multiplying a consumed power amount used for 
data transmission for unit time in the third base station 401, 
and an average traffic demand for time in the second terminal 
403-2 through the fifth terminal 403-5, located in the first 
cell #3 401a, corresponding to a coverage range with 
respect to the third base station 401, and a base power amount 
used to initiate an operation of the third base station 401, with 
a second result value, P, D,4 that is obtained by multi 
plying a consumed power used for data transmission for unit 
time in the first base station 301, and an average traffic 
demand for time in the second terminal 403-2 through the 
fifth terminal 403-5, located in the second cell #1 301b, 
corresponding to a coverage range with respect to the first 
base station 301. 
0074 The mobile network control apparatus for energy 
efficiency may initiate an operation, of the third base station 
401 on a low power mode, in response to the first result value 
being less than the second result value. 
0075. The mobile network control apparatus for energy 
efficiency may periodically identify a traffic demand in a 
terminal, and may operate a mobile network using a mini 
mum energy, by controlling an operation mode or an opera 
tion of the base station, based on a consumed power amount 
of the base station that is used to provide a service to the 
terminal. 
0076 FIG. 5 illustrates an example of a mobile network 
control method for energy efficiency. 
0077 Referring to FIG. 5, the mobile network control 
apparatus for energy efficiency calculates a first total con 
Sumed power amount with respect to m base stations that have 
a first cell as a coverage range, in 501. 
0078 For example, the mobile network control apparatus 
for energy efficiency may calculate the first amount of total 
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consumed power by adding consumed power amounts that 
are used when the m base stations operate on a low power 
mode. The mobile network control apparatus for energy effi 
ciency may calculate the first amount of total consumed 
power, based on an amount of consumed power that is used 
for data transmission for unit of time in the m base stations 
under the low power mode, and based on an average traffic 
demand for time in the terminals located in the first cell. 
(0079. In 503, the mobile network control apparatus for 
energy efficiency calculates a second amount of total con 
Sumed power, with respect to n base stations that have a 
second cell that includes the first cell as a coverage range. 
0080. The mobile network control apparatus for energy 
efficiency may determine one or more of them base stations 
as the n base stations. In this example, the mobile network 
control apparatus for energy efficiency may manage locations 
with respect to them base stations and then base stations, may 
manage locations of terminals received from the m base sta 
tions or the n base stations in association with the first cell or 
the second cell, and may determine the n base stations based 
on the locations of the m base stations, and based on the 
locations of the terminals that are located in the coverage 
associated with them base stations. 
I0081 For example, the mobile network control apparatus 
for energy efficiency may calculate the second amount of total 
consumed power by adding the amounts of consumed power 
that are used when the determined in base stations operate on 
the high power mode. In this example, the mobile network 
control apparatus for energy efficiency may calculate the 
second amount of total consumed power based on an amount 
of consumed power that is used for data transmission for unit 
time in the n base stations under the high power mode, and 
based on an average traffic demand for unit time in the termi 
nals that are located in the second cell. 
I0082 In 505, the mobile network control apparatus for 
energy efficiency initiates operation of the n base stations, on 
a high power mode, in response to the first amount of total 
consumed power being greater than the second amount of 
total consumed power. Accordingly, the mobile network con 
trol apparatus for energy efficiency may save energy by Sus 
pending an operation of the remaining base stations exclud 
ing the n base stations. 
I0083. The mobile network control apparatus for energy 
efficiency may recalculate a total amount of consumed power, 
with respect to a base station at a point in time at which the 
operation of the remaining base stations have been Sus 
pended, and may control one or more of the remaining base 
station to Switch from the Suspended State to an active state if 
the total amount of consumed power will be reduced by 
initiating the operation of the one or more remaining base 
stations. 
I0084. For example, if a number of terminals located in the 
first cell is greater than a predetermined number, the mobile 
network control apparatus for energy efficiency may recalcu 
late a first result value obtained by adding a value obtained by 
multiplying an amount of consumed power used for data 
transmission per unit time in the remaining base station of 
which operation is Suspended, and an average traffic demand 
per unit time in the terminals located in the first cell, and a 
base power amount used for initiating an operation of the 
remaining base station. The apparatus may also calculate a 
second result value obtained by multiplying an amount of 
consumed power used for data transmission per unit time in 
the n base stations of which operation is initiated, and an 
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average traffic demand per unit time in the terminals located 
in the first cell. The mobile network control apparatus for 
energy efficiency may compare the first result value and the 
second result value, and may initiate an operation of one or 
more of the remaining base stations on a low power mode, if 
the first result value is less than the second result value. 
0085. The mobile network control apparatus for energy 
efficiency may save energy by controlling an operation mode 
oran operation of a base station, based on a consumed power 
amount or a location of a terminal. 
I0086. The mobile network control apparatus for energy 
efficiency may operate a mobile network with optimal energy 
efficiency per unit of time, by controlling a base station, based 
on an average traffic demand for time in a terminal. 
0087 Program instructions to perform a method described 
herein, or one or more operations thereof, may be recorded, 
stored, or fixed in one or more computer-readable storage 
media. The program instructions may be implemented by a 
computer. For example, the computer may cause a processor 
to execute the program instructions. The media may include, 
alone or in combination with the program instructions, data 
files, data structures, and the like. Examples of computer 
readable storage media include magnetic media, Such as hard 
disks, floppy disks, and magnetic tape; optical media Such as 
CD ROM disks and DVDs; magneto-optical media, such as 
optical disks; and hardware devices that are specially config 
ured to store and perform program instructions. Such as read 
only memory (ROM), random access memory (RAM), flash 
memory, and the like. Examples of program instructions 
include machine code, such as produced by a compiler, and 
files containing higher level code that may be executed by the 
computer using an interpreter. The program instructions, that 
is, software, may be distributed over network coupled com 
puter systems so that the Software is stored and executed in a 
distributed fashion. For example, the software and data may 
be stored by one or more computer readable storage medi 
ums. Also, functional programs, codes, and code segments 
for accomplishing the example embodiments disclosed 
herein can be easily construed by programmers skilled in the 
art to which the embodiments pertain based on and using the 
flow diagrams and block diagrams of the figures and their 
corresponding descriptions as provided herein. Also, the 
described unit to perform an operation or a method may be 
hardware, software, or some combination of hardware and 
Software. For example, the unit may be a software package 
running on a computer or the computer on which that soft 
ware is running. 
0088 As a non-exhaustive illustration only, a terminal/ 
device/unit described herein may refer to mobile devices such 
as a cellular phone, a personal digital assistant (PDA), a 
digital camera, a portable game console, and an MP3 player, 
a portable/personal multimedia player (PMP), a handheld 
e-book, a portable lab-top PC, a global positioning system 
(GPS) navigation, and devices such as a desktop PC, a high 
definition television (HDTV), an optical disc player, a setup 
box, and the like capable of wireless communication or net 
work communication consistent with that disclosed herein. 
0089. A computing system or a computer may include a 
microprocessor that is electrically connected with a bus, a 
user interface, and a memory controller. It may further 
include a flash memory device. The flash memory device may 
store N-bit data via the memory controller. The N-bit data is 
processed or will be processed by the microprocessor and N 
may be 1 or an integer greater than 1. Where the computing 
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system or computer is a mobile apparatus, a battery may be 
additionally provided to supply operation Voltage of the com 
puting system or computer. It will be apparent to those of 
ordinary skill in the art that the computing system or com 
puter may further include an application chipset, a camera 
image processor (CIS), a mobile Dynamic Random Access 
Memory (DRAM), and the like. The memory controller and 
the flash memory device may constitute a solid state drive/ 
disk (SSD) that uses a non-volatile memory to store data. 
0090. A number of examples have been described above. 
Nevertheless, it should be understood that various modifica 
tions may be made. For example, Suitable results may be 
achieved if the described techniques are performed in a dif 
ferent order and/or if components in a described system, 
architecture, device, or circuit are combined in a different 
manner and/or replaced or Supplemented by other compo 
nents or their equivalents. Accordingly, other implementa 
tions are within the scope of the following claims. 
What is claimed is: 
1. A mobile network control apparatus for energy effi 

ciency, the apparatus comprising: 
a calculating unit to calculate a first amount of total con 

Sumed power consumed by m base stations that have a 
first cell as a coverage area, and to calculate a second 
amount of total consumed power consumed by n base 
stations that have a second cell including the first cell as 
a coverage area; and 

a processor to initiate an operation of the n base stations on 
a high power mode, and to suspend an operation of the 
remaining base stations excluding the n base stations, in 
response to the first amount of total consumed power 
being greater than the second amount of total consumed 
power. 

2. The apparatus of claim 1, wherein: 
the calculating unit is further configured to calculate a first 

result value by multiplying an amount of consumed 
power that is used for data transmission per unit time in 
the remaining base stations of which operation is Sus 
pended, and an average traffic demand per unit time in 
terminals located in the first cell, and adding the multi 
plied result to a base power amount used for initiating an 
operation of the remaining base stations, and is further 
configured to calculate a second result value by multi 
plying an amount of consumed power that is used for 
data transmission per unit time in the n base stations of 
which operation is initiated, and an average traffic 
demand per unit time in the terminals located in the first 
cell, in response to a number of the terminals located in 
the first cell being greater than a predetermined number; 
and 

the processor initiates an operation of the remaining base 
stations on a low power mode, in response to the first 
result value being less than the second result value. 

3. The apparatus of claim 1, further comprising a controller 
to determine one or more of them base stations as the n base 
stations, 

wherein the calculating unit calculates the second amount 
of total consumed power by adding the amounts of con 
sumed power that are used when the determined in base 
stations operate on the high power mode. 

4. The apparatus of claim 3, wherein the calculating unit 
calculates the second amount of total consumed power based 
on a consumed power amount that is used for data transmis 
sion per unit time in the n base stations under the high power 
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mode, and based on an average traffic demand per unit time in 
terminals that are located in the second cell. 

5. The apparatus of claim 1, wherein the calculating unit 
calculates the first amount of total consumed powerby adding 
the amounts of consumed power that are used when the m 
base stations operate on a low power mode. 

6. The apparatus of claim 5, wherein the calculating unit 
calculates the first amount of total consumed power based on 
an amount of consumed power that is used for data transmis 
sion per unit time in them base stations under the low power 
mode, and based on an average traffic demand per unit time in 
terminals that are located in the first cell. 

7. The apparatus of claim 1, further comprising a location 
manager to manage locations of them base stations and the n 
base stations, and to manage locations of terminals that are 
received from the m base stations or the n bases stations and 
that are associated with the first cell or the second cell. 

8. The apparatus of claim 1, further comprising a controller 
to determine the n base stations based on the locations of the 
m base stations, and based on locations of terminals within 
the coverage area of the m base stations. 

9. A mobile network control method for energy efficiency, 
the method comprising: 

calculating a first amount of total consumed power con 
Sumed by m base stations that have a first cell as a 
coverage area; 

calculating a second amount of total consumed power con 
Sumed by n base stations that have a second cell includ 
ing the first cell as a coverage area; and 

initiating an operation of the n base stations on a high 
power mode, and Suspending an operation of the remain 
ing base stations excluding the n base stations, in 
response to the first amount of total consumed power 
being greater than the second amount of total consumed 
power. 

10. The method of claim 9, further comprising, in response 
to a number of terminals located in the first cell being greater 
than a predetermined number: 

calculating a first result value by multiplying an amount of 
consumed power that is used for data transmission per 
unit time in the remaining base stations of which opera 
tion is suspended, and an average traffic demand per unit 
time in the terminals located in the first cell, and adding 
the multiplied result to a base power amount used for 
initiating an operation of the remaining base stations; 

calculating a second result value by multiplying an amount 
of consumed power that is used for data transmission per 
unit time in the n base stations of which operation is 
initiated, and an average traffic demand per unit time in 
the terminals located in the first cell; and 

initiating an operation of the remaining base stations on a 
low power mode, in response to the first result value 
being less than the second result value. 
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11. The method of claim 9, wherein the calculating of the 
second amount of total consumed power is based on an 
amount of consumed power that is used for data transmission 
per unit time in then base stations under the high power mode, 
and based on an average traffic demand per unit time in 
terminals that are located in the second cell. 

12. The method of claim 9, wherein the calculating of the 
first amount of total consumed power is based on an amount 
of consumed power that is used for data transmission per unit 
time in the m base stations under the low power mode, and 
based on an average traffic demand per unit time in terminals 
that are located in the first cell. 

13. The method of claim 9, further comprising: 
managing locations of the m base stations and the n base 

stations; and 
managing locations of terminals that are received from the 
m base stations or then bases stations that are associated 
with the first cell or the second cell. 

14. The method of claim 9, further comprising determining 
the n base stations based on the locations of the m base 
stations, and based on locations of terminals within the cov 
erage area of the m base stations. 

15. A mobile apparatus for power saving in a wireless 
communication environment, the apparatus comprising: 

a calculating unit to calculate a first amount of power 
consumed by m base stations that operate in a lower 
power mode to provide a service area, and to calculate a 
second amount of power consumed by n base stations 
that operate in a higher power mode to provide the ser 
Vice area, wherein n is less than m; and 

a processor to activate then base stations and to suspend the 
operation of the m base stations, in response to the 
second amount of power consumed being less than the 
first amount of power being consumed. 

16. The mobile apparatus of claim 15, wherein one or more 
of them base stations are also included in the n base stations. 

17. The mobile apparatus of claim 15, wherein the calcu 
lating unit is further configured to calculate a third amount of 
power consumed by the n base stations after the m base 
stations have been Suspended, and the calculating unit is 
configured to calculate a fourth amount of power consumed 
by the n base stations and one or more of the Suspended m 
base stations operating in the lower power mode. 

18. The mobile apparatus of claim 17, wherein if the fourth 
amount of power is less than the third amount of power, the 
processor is further configured to activate the one or more 
Suspended base stations to the lower power operating mode. 

19. The mobile apparatus of claim 15, further comprising a 
controller to verify the locations of them base stations and the 
terminals served by them base stations, and to determine the 
in base stations based on the locations of the m base stations 
and the terminals served by them base stations. 
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